Sodium polyanetholesulfonate (SPS) is frequently incorporated into commercial blood culture media as an anticoagulant and to counteract the inhibitory factors in fresh human blood (9) . Although it has been shown that SPS enhances the rate and speed of recovery of gram-positive cocci and gramnegative rods (3) , an adverse effect upon the isolation of Neisseria species from blood cultures has been noted (5, 8) . Since Neisseria meningitidis is an important pathogen in pediatrics, information is needed about the efficacy of the new Isolator 1.5 Microbial tube (E. I. Du Pont de Nemours & Co., Inc., Wilmington, Del.), which contains SPS, in the diagnosis of meningococcemia. A preliminary report has indicated that the lysed blood inside the Isolator tube binds SPS and may reverse its antibacterial effects (J. C. Richards, C. Bentsen, J. W. Freytag, and R. R. Hebert, Program Abstr. Annu. Meet. Am. Soc. Microbiol. 1983, C76, p. 324). Additionally, it has recently been shown by time-kill studies that N. meningitidis is protected from the antimicrobial effects of SPS by the addition of hemoglobin (2) . We examined the effect of lysed blood on the susceptibility of N. meningitidis to SPS and compared isolation times between the Isolator 1.5 Microbial tube and a conventional broth system in six patients who had meningococcemia. Efficient neutralization of SPS toxicity may be a significant benefit of the Isolator blood culture methodology.
MATERIALS AND METHODS Bacterial cultures. Organisms used in this study were N. meningitidis serogroups A, B, and C, which had been isolated from blood or cerebrospinal fluid of pediatric patients at the Oklahoma Children's Memorial Hospital, Oklahoma City. Identification was performed by carbohydrate utilization tests and agglutination in specific antisera. Isolates were either lyophilized or frozen in brain heart infusion-glycerol medium at -70°C until use. Isolator 1. 8 Fil/ml), 0.1 ml of Isolator fluid plus 1.5 ml of normal saline (SPS, 0.06%), 0.1 ml of Isolator fluid plus 1.5 ml of 2.5% gelatin (SPS, 0.06%), or 0.1 ml of Isolator fluid plus 1.5 ml of fresh human blood (SPS, 0.06%). The latter specimen simulates the clinical situation in which the Isolator 1.5 Microbial tube is used according to package directions. Disks were air dried for 30 min at room temperature and then applied to the surface of MuellerHinton agar plates which had been seeded with N. meningitidis by the standard Bauer-Kirby technique (1). Plates were then incubated for 24 h at 35°C in 5% C02, and zone sizes were measured to the nearest 0.1 mm.
Inhibitory and bactericidal tests. Determinations of the MIC and the MBC of SPS were performed essentially by standard macrodilution broth methodology (6) . Inocula were prepared from overnight cultures in Mueller-broth to give a final density of organisms of 2 x 105 to 6 x 105 CFU/ml. The MIC was defined as the lowest concentration of SPS resulting in no visible growth after 24 h of incubation at 35°C in 5% CO2. The MBC was defined as the lowest concentration of SPS that prevented growth of more than 20 to 60 colonies, depending on the initial inoculum size, when 0.1 ml from all clear tubes was subcultured to antibiotic-free chocolate agar and incubated as described above. The determination of SPS activity in the presence of lysed blood involved a modification of this technique. Fresh human blood was collected in Isolator tubes from adult volunteers; informed consent was obtained. Three parts of this lysed blood were added to one part Mueller-Hinton broth and dispensed into tubes, and an appropriate amount of 10% SPS was added to achieve twofold dilutions of SPS that ranged from 0.06 to 1% (Table   1) .
To an aliquot of 1.0 ml of each dilution was added 0. a No zone of inhibition was observed for any of the strains when 1.5 ml of fresh human blood was added to the Isolator tube and 20 ,ul was delivered to the disk.
b Twenty microliters of undiluted Isolator 1.5 Microbial tube fluid. c A total of 1.5 ml of saline was added to the Isolator 1.5 Microbial tube; then 20 ,ul was delivered to the disk. d A total of 1.5 ml of 2.5% gelatin was added as described in footnote c.
been shown that the addition of gelatin to blood culture media enhances the recovery of N. meningitidis (4, 7) . Our disk diffusion test results indicate that lysed human blood was more effective than 2.5% gelatin in reversing SPS toxicity. Staneck and Vincent have demonstrated that 2% gelatin or 1% hemoglobin have similar protective effects against SPS toxicity to N. gonorrhoeae (8) .
The addition of lysed blood to the growth medium raised the MBCs of SPS more than 16-fold for all strains except strain 1780, which showed high resistance to SPS (MBC, 1%). That strains which were highly susceptible to SPS, such as strains 7 and 1981 (MIC, 0.015%), were not killed by 1% SPS when lysed blood was present suggests that SPS toxicity for meningococci should not be a problem with clinical (2) . N. meningitidis was recovered from the blood of five patients by both the Isolator and broth systems. In the sixth case, N. meningitidis was recovered from the Isolator tube only. No difference in time to recovery was seen in either system between a strain that was resistant to SPS (strain 1780) and one that was highly susceptible (strain 1981). Although strain 1780 required 0.5% SPS for inhibition of 105 CFU/nil in these experiments, it is possible that the dilution effect of the broth, which reduced the initial bacterial inoculum to ca. 20 CFU/ml, caused delayed detection in the clinical situation. The mean time to recovery of the five isolates recovered from both systems was 20.6 h by the Isolator 1.5 Microbial tube and 45.2 h by the broth system (P <0.001, paired t test). Along with the results of our in vitro studies, this finding provides a basis to speculate that the Isolator system may facilitate the recovery of N. meningitidis because the blood lysis frees hemoglobin and SPS toxicity is thereby avoided. However, larger studies in which the recovery of SPS-susceptible organisms is compared with that of SPS-resistant organisms in the Isolator and broth systems may be required to fully support these observations. LITERATURE CITED
